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THE WRIGHT J-4 AIR-COOLED 
AERONAUTICAL ENGINE 


yfERONAUTlc engineers for 
years past would have used 
air-cooled aeronautical engines 
had they been as fully developed 
as water-cooled. 

In recognition of this fact the 
Wright Aeronautical Corpora- 
tion has, for the past two years 
given major consideration to 
the development of the “Whirl- 
wind” series air-cooled engine 
— culminating in the present 
Wright J-4 model. 

Governmental and commer- 


cial engineers, both American 
and foreign, watching this ad- 
vance realize that they can now 
obtain in the Wright J-4 all the 
many advantages or an air- 
cooled power plant. 

It is significant that after ex- 
haustive and comparative study 
of various engines (both water 
and air-cooled) a company that 
is undertaking the most impor- 
tant commercial project in 
America has finally placed their 
orders for Wright J-4 engines. 

I the Wright J-4 engine, to- 


WRIGHT AERONAUTICAL CORPORATION 

Paterson, New Jersey, U. S. A. 

ight in power plant and plane. Increased flying time. 

flier performance. T Decreased cost and weight- of . 

Starts qdlcldy in cold .‘weather. 
' nilnerable to attad 


Best for flying in extremely hot or cold weather. 
Decreased upkeep and handling expense. 


Decreased first 

WRIGHT J-4’S ARE JUST AS DEPENDABLE AS THE FAMOUS frRIGHT E-4 
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The First Wright Airplane 

W 1 1 \ scientific experts become partisans and p ro po- 
nd is ts any kind of statements may be expected. In 
court " li the testimony of partisan scientific experts may be 
secured > a every side of almost any question, no matter how 
greatly ■ is opposed to the public good. Government scien- 
tific mci. and institutions are supposed to keep clear of this 
sort of . voritism. But affection for Professor Langley and 
pride in 1 he achievements of the Smithsonian Institution has 
brought about a situation that raises a question as to the 
scientific proprieties. If Langley had not been secretary 

efforts in add have been made to perpetuate an erroneous con- 
ception ia the public mind. He would have been relegated 
to an honored position in the list of pioneers in human flight. 
Instead, mr the last ten years, there has been constant and 
seeming!' deliberate efforts made to place the name of Langley 
ahead of the Wrights in the honors of discovering a method 
and a means to fly. So powerful have been the political and 
departmental influences behind these attempts that even the 
Army named its greatest field and what was then intended 
to bo its great experimental station, Langley, while a storage 
depot bears the name of Wright; in the Navy,. the first air- 
plane carrier is called The Langley while a balloon mother 
ship is known as The Wright. 

There is little need to recount how the original Langley 
airdrome was removed for the purposes of the tests. It is 
enough to know that it was done. On its return to the 
museum it was given a label that would impress the unin- 
formed that it was the first successful airplane. 

I’or many years it has been no secret that the original 
Wright uirplane would not be entrusted to The Smithsonian 
sj long as the influences that had conducted the Langley 
propaganda in this country were in charge. At one time it 
vos thought that Dayton might erect a shrine for this most 
famous Of its possessions. But now that Orville Wright has 
decided to send it to an English Museum the public may 
awake to some of the damage done by the zeal of Langley's 
friends. It is to be hoped that the removal to England is 
only as a loan and that some day the most prized of all 
aeronautical possessions will find its final home in a national 


Landing Fields and Community Development 

T HE Government is not planning to furnish flying fields 
and equipment to Air Mail contractors who operate new 
Air Mail routes. To supply a completely equipped airway 
"ill probably make the capital investment prohibitive. They 
will depend on the communities they serve to assist them. 
Itaay communities throughout the country have realized this 
*nd have taken steps to acquire an airport. Unless there are 


safe airports for the contractors' planes to use, it is very 
unlikely that contracts will be awarded. The Government 
can not afford to permit the mails to be subjected to un- 
necessary risks. 

However there are bound to be worthwhile routes which 
will pass over communities without landing fields. In such 
cases the contractor will very likely be forced to purchase or 
lease a field. As the contractor’s capital may be limi ted, he 
will locate his field away from the town where real estate is 
cheap. When an Air Mail route has been established for a 
term of years, the town itself may tend to expand toward the 
field. 

The growth of the use of the automobile has been made 
possible only by the great impetus it has given to road build- 
ing by the national government, by states and by cities. 
This form of subsidy has been borne by the entire people 
by taxation. Direct taxes on automobile sales and for licenses 
have been an important factor in raising the funds to be 
spent for roads. The larger part, however, has come from 
general taxes. It is probable that some such plan will ul- 
timately be devised for the development of landing fields. As 
this appears to be a local function, cities may furnish the 
fields, states the branch airway facilities and emergency land- 
ing fields and the national government the main trunk line, 
airway beacons and other aids to flying. 


World Speed Records 

S O long as the landing speed requirement in this country 
for racing planes is limited to seventy-five miles per hour 
the world speed record may remain abroad. There, the 
landing speed may be very much higher, the principal thought 
being flying speed. The basic ideas behind the construction 
of speed planes here and abroad are very different. 

Our racing planes are built by the Army and Navy to test 
new features that may later be incorporated in pursuit planes. 
They are usually intended to compete in the Pnlitzer Race 
and landing speeds of over seventy-five miles per hour would 
require not only very carefully prepared landing fields but a 
course where emergency landings could be made with some 
degree of safety. 

Abroad, constructors build their own speed planes to en- 
hance their prestige with the ultimate purpose of selling 
faster machines to the government. The landing speed ele- 
ment is not regarded as important as it is here. Therefore, 
when comparisons are made between the ability of aeronautical 
engineers and designers here and abroad, the limitations im- 
posed on their designs should be considered. 

There is not the slightest doubt but that American aeronau- 
tical engineers could produce airplanes with a speed that 
would surpass the existing world records if they were un- 
hampered by landing speed requirements. 
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$7,500,177.42 Contracts with the Industry 


For the first time there has become available for publics- were contracts for $7,500,177.42 in process of co 
tion, the total business that the Army ana Navy have out- the aircraft industry for airplanes and engine 

standi n g with the aeronautical industry at a particular time. not include orders for airships or aeronautical a 

General Patrick has made these figures public in the hearings supplies, 
of the Select Committee inquiry into the Air Services (Part The following ti 
2, pp 810-811). The table shows that on Dec. 31, 1924, there as of Dec. 31, 1924. 


e shows how the contracts were alio 


130 flywheel starters . 


MANUFACTURER 
e & Motor Corporation: 


Atlantic Aircraft Corp 
100 remodeled DH 

Boeing Airplane Co. : 

45 pursuit planes. PW9 and spares (14 i 

Miscellaneous spares 

30 remodeled DH4'» (for Navy) 

50 NB1 planes ( 12 Vi per cent complete) 
22 NB1 planes 

1 Pbl plane 

2 OBI planes 


Chance- Vought Corp. 

20UO1 planes an 
Consolidated Aircrafl 
50 training plam 
Cox-Klemin 1 
2 amlml: 
ivory) 


ith steel fuselage and landing 


planes, ATI, and spar 


Curtiss Aeroplane & Mot. 
8 Model V-1400 e»| 
3 R-1454 engines . 


isible additional engines 


Douglas Co. : 

9 air transports, Cl 

Huff-Dnlnnd Co. (Inc.); 

10 training planes, ATI, i 
1 light bombardment plam 


s (1 delivered) . 


ening Aeronautical Engi 
10 COA1 planes and s| 
2 OL 1 planes and spai 


Packard Motor Car Co. : 

8 Model 1-A, 1,500 engines 

3 ModiJ 1-A, 2,500 engines 

10 1-A, 1,500 engines; 5 1-A,’ 2^00 engine 


lets Engineering Corp. : 

Modeled Liberty engines (40 per ■ 
e Aircraft Corp.: 


ion of 1F2W seaplane . . 


ARMY 

283.30 


500,000.00 

33,250.00 


35,000.00 

6,534.00 

120,000.00 


133,560.00 

101,395.18 


187,395.18 

222,794.60 


179,893.15 

7,149.30 

15,299.90 


NAVY TOT ' L 

$99,250.00 


500.000. 00 
202,680.00 

160.000. 00 
69,000.00 


$0', 533.30 
31' .774.15 


500,000.00 

33,250.00 


605.161.00 

133.560.00 


435,550.76 

179,89305 

7,149.30 


d par- 


, in roll and in yaw affects the flight 
trollablc niodels. Now we will endeavor to show no- 
charade .-tics affect the flight of actual airplanes, ai 
ticularly ow they affect the response of an airplane 
irols, as lie flight of an uncontrolled airplane is similar to 
the fligl • of models. We do not need to dwell hero upon 
the case of actual instability in either roll or yaw, as these 
cases ni" rare, and when they do occur they are self evident 
and nni-‘ be corrected before we can discuss the effect of 
control-. We will concentrate our attention now on three 
combinations of lateral stability often met in existing air- 
planes : 1 explaining the different nature of their lateral 

controls. These cases are: a) Stable in yaw and neutral in 
raw and stable in roll and c) Stable both 


n roll. 


bilit'j, " 
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Stability and Controllability of Airplanes 

Part VII. Actual Airplanes and the Tail Spin 
By B. V. KORVIN-KROUKOVSKY 

stability in roll, the evident remedy is to increase it by 
increasing the dihedral or by the addition of non-skid planes. 
In most of the airplanes a degree or two of dihedral can be 
added in rigging without any structural changes, and this 
may make a vast difference in the behavior of the airplane. 
The ability to keep the direction of fligbt with hands off will 
be improved, the rudder will become more effective as a means 
for steering, and the ailerons will usually be found to be 
more sensitive because of being assisted by the rudder. 

It is difficult to find enough information on actual airplanes 
which display all of the characteristics described above in a 
sufficiently marked degree. As the nearest and best known 
example we con mention the Curtiss JN4. Flying tests made 
by the staff of the National Advisory Committee for Aero- 
nautics and described in Rep. No. 112 showed that at a speed 
of 70 mi./hr. it takes about 10 deg. of rudder and from 0 to 
2 deg. of aileron movement to keep the airplane flying at 10 
deg. yaw. This shows that the airplane is quite stable in 
yaw, while almost indifferent in roll. The airplane steers 
almost entirely by the ailerons and very little rudder is used. 
Originally it was fitted with ailerons on the upper wing only, 
but it was found desirable to equip all Army training air- 
planes with ailerons on all four panels. 

Let us consider now the airplane vert/ stable in roll and 
almost neutral in yaw. This machine is much more likely 
to keep its direction of flight with hands off than the previous 
one, A gust of wind may cause the airplane to bank. It 
will right itself without the pilot's intervention after a short 
side slip. The direction of flight will not be changed ap- 
preciably during the side slip, because there is no tendency 
to yaw in response to it. For the same reasons the side gusts 
are not likely to affect the direction, as side gusts are virtu- 
ally equivalent to side slipping or skidding. Given a suffi- 
cient amount of damping in yaw, such an airplane probably 
would be classified by pilots as stable directionallv. 

The turns in this case can be started and accomplished 
readily by the rudder alone. The action of the rudder causes 
a yaw in response to which the airplane stable in roll will 
bank. During the turn the tendency to overbnnk due to the 
higher velocity of the outer wing will be present, but will 
be corrected automatically by slight side slipping, and will 
not require intervention of the controls. As far as the feel- 
ing of the pilot goes, the airplane will have no tendency to 
overbank. Ability to be steered by the rudder alone and lack 
of noticeable tctidency to overbank are characteristic for this 
type of airplane. 


Spiral Instability 


$2,712,795.65 


i i plane stable in yaw and neutral, or nearly neutral 
i- characterized by tendency to develop spiral insta- 
lii.il is tile more pronounced the higher the stability 
in yaw. This case is essentially similar to the case of the 
model B shown in Fig. 15. Such an airplane if left uncon- 
trolled in ‘-aim weather may be observed to start the turn 
and to tighten it gradually if left alone for a sufficient time. 
In bumpy weather, an airplane maybe placed by a gust of 
wind in a position favorable for starting a turn (bank and 
side slip), and will show its instability so much the quicker. 
In the case of such an airplane the rudder will control the 
vaw, hut will influence the roll comparatively little. The 
rudder may still be used for control of the roll at lower air 
speeds, hut its movements then must be very brisk, as only 
first effect, that of angular velocity of yaw must be depended 
on. The fnct of the airplane being yawed will not cause it 
to roll, anil therefore there will be practically no second effect. 
A satisfactory turn cannot be made, therefore, by the rudder 
alone, and it is not even advisable to start it with the rudder. 
The action of the rudder merely results in skidding but does 
not produce a good torn, as the airplane has no tendency 
i response to skidding. On the other, hand the action 

•' s roll, and the stability in yaw will make 

IUB airplane yaw in response to even a very slight side slip 
barely noticeable to the pilot. Perfect turns can thus be 
started and accomplished by the ailerons nlone, the rudder 
barely licing moved from its neutral position. During the 
turn, the outer wing moving faster than the inner one has 
more lift and gives the airplane a tendency to ovorbank. This 
tendency can be resisted only by the action of the ailerons, 

..a : s holding the stick in the direction opposite to 

teering by the ailerons practically without use of 
™» ...cut, nil d a tendency to overbank are the most conspicu- 
ous Characteristics of an airplane inclined to be spirally 
unstable. 

All the control in roll in the case of such an airplane is 
obtained by the lifting action of the ailerons, and their drag 
action 1 . not important because the yaw has very little to do 
herewith the roll. The use of ailerons with heavy wnsh-out 
or differential action is liable to do in this case more harm 
than gon.l, as the airplane already has a tendency to over- 
yawinc and skidding. As the ailerons must roll the airplane 
and overcome its inertia and damping without any assistance 
hem the rudder, they are liable to prove stiff and ineffective. 
' :r< ‘ should be exercised, therefore, in proportioning 


instability lays in the li 


ontrol of the 


the turn. . 


Yaw 

As the rudder can be successfully used for c 
roll, both by its first and second effects, the ailerons are not 
very important and even mediocre efficiency can be tolerated. 
As the roll in tlio case of such an airplane reacts readily to 
yaw, the drag effect of ailerons must be particularly con- 
sidered in their design. Ordinary ailerons are liable to prove 
inefficient, as the drag of the lowered aileron will readily 
yaw the airplane in the wrong direction, and both effects of 
yaw on roll will detract from the lifting action of the 
ailerons. Ailerons with wash-out or differential action on the 
other hand will be much more efficient, as they will tend to 
yaw the airplane in tlio direction of the raised aileron, with 
the result that both the first and second effects of yaw will 
act with the lift effect of ailerons. Such ailerons by pro- 
viding proper amount of yawing simultaneouslv with roll 
can be used for steering the airplane, which in this case 
can be steered by either ailerons or rudder, or by any com- 
bination of the two. 

Washed-out or differential ailerons fitted to an airplane 
stable in roll derive their efficiency from three simultaneous 
causes— lift and first and second yaw effects— and therefore 
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need not be largo. Many German airplanes with noticeable 
dihedral obtain quite satisfactory controllability with washed- 
out ailerons as small as 7 per cent of the wing area and 
fitted to the upper wing only. 

The combination of high stability in roll and little stability 
in yaw is very favorable for the maneuverability of an air- 
plane. The machine can be readily yawed by either rudder 
or differential acting ailerons or both, and yaw will provoke 
rolling moments comparable in magnitude to the damping 
in roll. In this case the rudder and ailerons play the part 
of the valve of a steam hammer, the wings — the part of the 
piston, and the relative wind — that of the steam, always 
ready to do the work for the pilot. As a concrete example 
we will mention the SE5 scout, which has an abnormal di- 
hedral of 4.5 deg., yet is noted for its maneuverability. 


Excess 


Stability 


An airplane very stable both in roll and in yaw will behave 
very well in calm weather with hands off, but is likely to prove 
the most bumpy of the three combinations in rough weather. 
Each gust of side wind will not only roll, but yaw the air- 
plane as well." As the gust passes and the banked airplane 
begins to side slip in order to right itself in roll, it also begins 
to yaw in the direction of the side slip. This repeated 
yawing is liable to change the direction of the flight path, 
and although the pilot con safely leave the machine to roll 

rect direction of flight after each bump. 

The airplane can be steered by either ailerons or rudder, 
but neither is likely to prove very effective because of the 
stability and damping to be overcome both in roll and in yaw. 
Joint action of both controls will therefore be necessary, al- 
though exact coordination is not very important. The air- 
plane has a tendency to be rather easy to fly, but not very 
maneuverable. To insure reasonable maneuverability, all 
control surfaces must be designed for the utmost power and 
efficiency both from lift and drag points of view. Use of 
long and narrow ailerons on all four panels with differential 



Tail Spin 

A considerable amount of study was given to the question 
of tail spin in England in the years 1917 to 1920 and 
thorough information about it appeared in A.C.A. Rep. & 

reached as follows: the basic characteristic of the tail spin 
is autorotation which takes place after the airplane is stalled, 
i.e. after its angle of incidence is much larger than that of 
maximum lift. The spin itself is merely a very tight spiral 
with large angle of incidence on the wings. As this angle is 
above stalling angle, the drag is very large, and the greater 
part of the weight of the airplane is supported by it, while 
the lift is used to turn the airplane on its path. The ob- 
servations made in spinning actual airplanes show that the 
average angle of incidence of the wings is about 30 deg., 
and is much larger on the inner wing than on the outer one. 
The air speed is correspondingly low, and is only little higher 
than the stalling speed. The angle of bank is around 80 deg., 
and the load factor on wings due to the centrifugal force is 
from 1.6 to 2.7. The time required for each turn varies from 
2^4 to 7t/i sec. depending on the airplane. Both wind tunnel 
tests on the autorotation of airfoils and flight tests of actual 
airplanes show this time to be directly proportional to the 
span of the wings, and inversely proportional to the air 
speed. Thus the Bristol fighter equipped with experimental 
wings of aspect ratio of 6 % and 9, spun at the rate of 2.4 and 
3.6 sec. per turn respectively. Heavy wing loading was found 


to increase the rapidity of the spin, because of higher air 
speed. Indeed, very lightly loaded Farman airplane 0 f 
1914-15 spun so slowly and gently that observing from the 
ground it was difficult to distinguish a tail spin frum a tight 


Military Value 

The tail spin as a maneuver is useful in fight: 
army or navy airplanes of fighting class must be 
being spun readily. On the other hand even the 
must not show a tendency to spin at any accident 
to the error of the pilot. Heavy bombardmet. 
and commercial airplanes of all sizes and classes 
elude the spin in the number of useful maneuv, 

the number of accidents due to mishandling of 

different properties of the airplane will affect 
characteristics. 

As the basic cause of the tail spin is stall, the 1 ngitudinal 
stability is of considerable importance in this onnection 
Airplanes unstable longitudinally, i.e. having tin center of 
gravity too far back on the mean chord, stall 1 idily and 

control than stable ones. The more stable longii finally is 
the airplane, the more difficult it is to stall it. ; id conse- 
quently it will have less tendency to spin. 

We mentioned that the tail spin is merely a tight spiral 
with a very large angle of incidence, and therefor- us in any 
spiral there is very little, if any, side slipping or skidding. 
This being the case the stability in roll has no beat ing on the 
spinning qualities of the airplane. Indeed, the SE5 scoot 
with its abnormal dihedral of 4 '/ 2 deg. can be spun readily. 
During the spin the ailerons are not very important. Ail- 
erons displaced in the direction of spin are known to increase 
its rapidity and to make it smoother, while ailerons displaced 
in the opposite way result in a somewhat slower and more 
jerky motion. But the ailerons are never powerful enough 
either to stop the spin, nor to maintain it against the action 
of other controls. 


and all 
apable of 
airplanes 

'■planes at 
• how the 


Prevention 

The damping and stability in yaw are probably the moat 
effective means of preventing a tail spin from taking place. 
We said that in tail spin there is practically no .--kidding or 
side slipping. This is quite true with respect to the wing? 
located near the center of gravity, but is not true in regard 
to tail surfaces. The radius of turn is so small ( 1 Vc to 3 
times the span of the airplane) and the angular velocity is 
so large that the empennage will receive a side wind even 
if the center line of the airplane is tangent to its spiral path 
at the center of gravity. This will apply also to the ver- 

front of the center of gravity* such as sides of long fuselages 
found in twin engined cabin airplanes and in flying boats 
Considering the high value of angular velocity in spin this 
damping in yaw is very strong and effectively opposes the 
rotational movement of the airplane. It is n matter of poe- 
tical observation that some airplanes will not spin with large 
vertical fins, and will do so readily upon removal of these 8ns. 

T.ie rudder retains its controlling value after stall, as we 
explained in consideration of elements of control action, and 
therefore is of utmost importance in the tail spin. Quick 
movement of the rudder in the direction opposite to that of 
spin will make the airplane yaw in that direction, with the 
result that lower wing gains in lift, while upper, or outer one 
loses (first effect of yaw). This action is often sufficient to 
stop the tail spin, or to reverse its direction. Very powerful 
rudder may enable the pilot to fly the airplane nt an angle 
of incidence considerably above stalling, counteracting the 
tendency for autorotation with brisk movements of 'lie rudder- 
In a similar way a very powerful rudder may make the am 
plane spin, although it may be not at all inclined to spin 01 


Housing the Air Mail 

New Hangars Provide Modem Facilities for Air Transport 


nratrols - 
of roofin: 
of shop, - 


:ion station built as part of an operating air trans- 
m is an entirely different, (and more difficult), 
from the ordinary flying field. The latter will 
ell enough under almost any makeshift and un- 
out plan. ^An ^institution like the Air Mail, how- 

0 the arrangement of buildings and of the rooms 
- and the sizes, the lighting, power outlets, heating 
! ing of these rooms, the operation of doors, the 
and heights, water and fuel supply and storage, 
th’e lighting, the emergency lieatingj and the type 
of masonry, of framing and of floors, equipment 
hangar proper, of motor room and store room and 
gements. There are also the usual garage, trans- 
■v, runway and field lighting requirements. 

Mail Service has probably the only lengthy ex- 
h these problems in the United States. John E. 
general superintendent of the Eastern Division, 

1 the exact needs of his stations. He knew from 
. al and scentific observation, just what was wanted 
i.ion to insure the most efficient operation of the 
m \ T “ e engineering features were worked out 
reifications and the stations are now under con- 

the Spalding Construction Co. of New York 
ors and contractors. They built the first unit of 
stem Terminal at Hadley Field, N. J., near New 
last November. It lias proven to be an unqualified 
: has well demonstrated the efficiency of the station 
• d by the Air Mail officials. It is of interest to 
1,1 l' ne wtih the Air Mail's tradition for speed and 
", whatever it undertakes, this building of concrete 
ft. wooden 


hangars have doors at both ends which open 
dth. At Bellefonte, which is more a fueling 
doors only at one end of the hangar. The 


v build- 


Field, the twi 
for the full 1 
station, there 

three Cleveland hangars are 20 ft. 

other around a court with doors opening only o 
Steel rolling doors are being used throughout th< 
ings. They are made in three sections and the center guide 
posts are raised as well as the doors by a mechanism operated 
from one point on the inside wall of the room. One side of 
the hangar room has a lean-to 20 ft. wide running the full 
length. This space is divided into store rooms, garage space, 
pilots' rooms, office, etc. All the floors except in tile offices, 
arc of 1-2-4 concrete placed over a packed cinder fill. The 
walls of the Bellefonte hangar and transformer house are 
All the other buildings have walls of 8 in. 
blocks. 


hollow 

The outside 
tion. 1 


Rigidity 


walls of each building are practically filled with 
afford the greatest possible lighting and ventiia- 
" ft. bos-string wooden trusses which span the 
re supported on steel columns. These columns 
xmcrete foundations and are stiffened laterally 
with heavy steel lintels. The trusses are well tied to the col- 
umns and are braced with steel knee braces. This rigid con- 
struction has been well justified by the behavior of two of the 
buildings in very heavy wind storms which occurred before 

The strength of the hangars is of extreme importance as 
the Air Mail has lost considerable equipment in the past 

thro Ill'll tlie rciilnnso nf Wtc— - 1 5 c„:i.i: > - - - 



lings consist of a hangar proper, 100 ft. long 
ide with a clear height of 14 ft At Hadley 


‘ting is to provide a’ means of rapidly raising the temper 
e in the hangar after the doors have been opened in winte: 
that very little time need be lost by mechanics working it 
: room. This has been gone into very thoroughly and i: 
engineering problem in itself. 


(To be 


The National Elimination Balloon Race 

The 1925 Race Won by the Winner of the 1924 Race 





^The^firet of the contesting The Trophy u^sei^'r-L'OJw°v<»^lf U nor'’exc«Siiur 30,000 tons display- 

w Thc Goodyear III, flown by W. T\ Van Onrnm, with C. K. 
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MISSOURI 

N 1CHOLAS.BE ASLEY AIRPLANE CG ^Complete flying tn- 

wh«f take an interest in you. Ntfdepoeit required on solo flight! 
Write (or full particulars. MARSHALL. MISSOURI. 

: '^ThE BYAN SCHOOL OF AVIATION^ DIEQO 

MISSOURI 

LEARN TO FLY 

ROBERTSON AIRCRAFT ^CORPORATION 

CALIFORNIA 

VARNEY FLYING SCHOOL 

SAN MATEO SAN FRANCISCO 

CURTISS EXHIBITION COMPANY. GARDEN CITY, N. T. 

Firing Fields — Garden City. Buffalo. N. Y-; Dallas, Tea.: Miami, 
graphy. ^passenger ^and^aat cross country transportation to any 

ILLINOIS 

HEATH AIRPLANE COMPANY. Inc. 

Airplane Supplies Flying School 

2856 Broadway Chicago 

NEW YORK THE SCHQOL QF AVIATION 
^' i rea. f0r Seo'ns*’flrsl“ 0 pl “ n ‘'* “ , °“ r Airplnnos and 

THE SCHOOL OF SQUARE DEALING. 

LOOMIS AIRCRAFT. |S Columbia Ave.. Binghamton. N. Y. 

Illinois PARTRIDGE, Inc. 

Aeronautical Instruction 

Aero CloWi Illinois Mail Address- 

PORT WASHINGTON, LONG ISLAND 

FLYING BOAT SCHOOL * ^ CHfford Webster— Instru. tor 
Curtiss Metropolitan Airplane Co., Inc. 

wJ"8 l ym* B ind* ground Sari£ 5 °An' year' A' anytime* 
Fa lory and COMPANY ^ ^ ^ 

DAYTON, OHIO 

JOHNSON AIRPLANE & SUPPLY CO. 



ILLINOIS 

MID-WEST ^AIRWAYS CORP. 

ESSINGTON SCHOOL OF AVIATION 

FLYING BOATS, SEAPLANES, AND SPARES 

ESSINGTON (just west oi Philadelphia). PA. 

ILLINOIS CAMPBELL AIRPLANE CO. 

pifoc M.u Md"™, S*^81^ U 8^.. m Mol^^YmnoU Ud ' ,ll 

ns vxavr rx via CAN yOU FLY ^ 

GREAT°La'ke's^ AIRWA^YS^I N t«*^ “eRIeY^NNA 

Kansas AVIATION ENGINEERING CO. 

P ts I „ V G 8lJ .P LANE / 

Circular Free LAWRENCE, KANSAS 


MARYLAND 

THE SKYSYNE CORPORATION 

NIGHT * DAY AERIAL ADVERTISING 
711 Kwsi? E Blda °8 pT P ” C 'f T1K.NT AIRDROME 

JI>A SAN ANTONIO AVIATION^* MOTOR^SCHOOL 
AIRPLAh'j^, 

M, c B , CAN BURNS-FLYERS 

SCHOOL OF COMMERCIAL AVIATION 
2002 Real Estate Exchange Bldg. Detroit, Mich. 

FLYING FIELD ON SOUTHFIELD RD. 

WASHINGTON 

Pacific-Northwest Aviation Co. Walln Walla. Washington 

fly* r '"\Ve’ ha I ™*a'gi^proS!5it l £^ h to 0 W«. ’’oStlt ’ft" 35 
appeal to you. Correspondence invited. 

MICHIGAN 

1. V. Plersol P. S W. AIR SERVICE CO. E. C. Weaver 
PASSENGER AND EXPRESS SERVICE 

P. O. Box 758 KalamLoV Mich. 

WEST VIRGINIA SHANK McMULLEN AIRWAYS, toe. 
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Publisher’s News Letter 


When we hear that our readers and advertisers 
have established mutually profitable relations it 
gives us great satisfaction. Enjoy the following 
buret of enthusiasm that we received in March. 

“We take pleasure to inform you that as an 
advertising medium you are great. I am advertis- 
ing in the leading aeronautical papers in the 
country, and in each one I have the ad keyed. I 
always know just how well each ad is pulling, and 
if the others don't snap out of it next month they're 
done with me. I have received from your paper 
six times as many inquiries as from the others com- 
bined. Why in the world don't you invite your 
advertisers to key their ads ? A great many people 
don't understand what a keyed ad is. If you ex- 
plained it to them and got them to try it, I venture 
to say 'hat in two months or less you could con- 
\ance them that it was only common sense to spend 
their advertising money with you." 
f t £ qu ®Hy ^convincing was the check enclosed for 


For some time past AVIATION has been running 
a Light Plane Section which we hope has stimu- 
lated interest in an important branch of aeronautics. 
To date no light planes in this country have been 
sufficiently perfected to be put on the market in a 
commercial way. and the magazine has received no 
revenue from this source. It is an interesting com- 
mentary on the more advanced development of the 
light plane abroad that a Dutch light plane is the 
first one to be advertised in the columns of AVI- 
ATION. The firm of H. Pander and Zonen of 
Fhe Hague, Holland, last year turned out a very 
neat single-seater monoplane which has been flying 
very successfully for the past year. The machine is 
reasonably priced and according to the indicated 
performance it should be able to earn considerable 
pnze money in general efficiency contests as well as 
in the actual light plane class. 


mints should not be left to governments alone. 

private ventures. The splendid flight of Lieut. 
1 elletier Doisy from Paris to Japan was a per- 


sonal attempt to bring credit to the advantages of 
airplane transportation. Recently, the flight from 
England to India was partly financed by the 
British Aircraft Industry as will be seen from the 
following : 

'Mr. T. O. M. Sopwith, Chairman of the 
Society of British Aircraft Constructors, said 
that the first intimation of the flight to him came 
from Mr. G. R. Fairey. then chairman of the 
S.B.A.C. Mr. Fairey said that Sir Sefton 
Brancker wanted to fly to India and that the 
Treasury wou!d not 'ante up.' so he himself 
(Mr. Fairey) guaranteed the balance of the 
nCC f? Sary bind on behalf of the Industry. 

"When the proposition was put up to the 
Industiy not a single firm wavered. Not only 
did all come in with their whack but others 
came in. DeHaviland paid more because his 
machine was being used and the Aircraft Dis- 
posal Company paid more because it was their 
engine. The Anglo-Pereian Oil Company and 
the Wakefield Castrol people also helped." 

If the American Aircraft Industry would take 
a more active part in promoting flights that bring 
distinction to its products, we would come nearer 

to become an interesting outlet for the constructors 

products. 


The export of airplanes has been excluded from 
international control which it has been hoped 
would apply to all kinds of armament. This de- 
cision has been made by the Military. Naval and 
Air Committee of the International Conference on 
the Trade in Arms and Ammunition. The British 
led in the opposition to limiting the sale of aircraft 
to belligerents or prospective belligerents. The 
United States supported the successful view. It 
was agreed that it was practically impossible to 
differentiate between airplanes designed for war or 
commerce therefore their inclusion in the supervised 
fist of war implements would be unreasonable. 
This decision appears to be a sound solution of a 
very complicated problem. Battleships were also 
excluded from the list of supervised armaments on 
the ground that their sale cannot be made se- 
cretly.— L.D.G. 
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You can rely on Champion 
because it is the better spark 
plug. 

It is better because of its 
wonderful double - ribbed 
sillimanite core; special an' 
alysis electrodes and two- 
^ piece, gas-tight construe- 

The Latest 

Eastman Aero Camera 

In all world - important 
races. Champion is the pre- 

BgHj lerred spark plug -- tin kind. 




Champion Spark Plug Co. 

Toledo. Ohio 

A Venturi vacuum tube holds the film flat i 
the focal plane. Turning a crank resets the shui- 

t' r 3KfX of Canada, Limited 
Windwr. Ontario 


CHAMPION 

Dependable for Eve}& Engine 

EASTMAN KODAK COMPANY 


High, Speed, Continuance, Load 

RADIATORS l AM BIIN 

WATER AND OIL 

Have all Worlds Records 
Radiators in working 

I, 36, B J Bourdon, NEUILLY-SUR-SEINE (France) 


DOPES 

PIGMENTED DOPES 

VARNISHES ENAMELS 

» T I TANfN E> 

TITANINE, Inc. 

UNION, UNION COUNTY, N. J. 

Con tractor i to U. S. Government 



MARVIN a! NORTHROP 
200 BUILDERS EXCHANGE, MINNEAPOLIS. MINN- 
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Rate of Climb Indicator 

PIONEER INSTRUMENT COMPANY 

MAIM OFFICE AND FACTORY BROOKLYN NEW YORK 

" • T "“ T 


NEW AND USED PLANE BARGAINS 

PARTRIDGE, INC. 

3515 West 83rd Place Chicago, IU. 


1 

__ _ f 2 S.V.A. Planes and Spares 

knr Nolo J 2 H-16 New Flying Boa.s 

rUI udlC 1 Rolls-Royce Engines 

l 1 New Latest T ype Liberty 

CURTISS AEROPLANE EXPORT CORPORATION 
52 VANDERBILT AVE. NEW YORK. N. Y 

—PETREL MODEL FIVE— 

— Super-Perfomtenee In the 1 Seeter Clan— 

— Seaplane or Landplane to Suit You* desires — 

—Air Cooled or Water Cooled Motors— 

Details on Models Four & Fire gladly furnished on request 

HUFF DALAND AERO CORPORATION 

OGDENSBUKG. N. Y. 

HI M 1 1 m L«j;isi! 

HISPANO PROPELLERS IN STOCK 
HAMILTON AERO MANUFACTURING CO. 

60 KEEFE AVE. MILWAUKEE. WIS. 

WANTED: 

Metal Pontoons, either duralumin or steel. 

Also— Reed or other metal propeller for Liberty motor. 
Also — Duralumin in tubes and in sheets. 

YACKEY AIRCRAFT COMPANY 

810-818 Desplaines Avenue 
Forest Park, Illinois (Suburb of Chicaeo) 

The Reed Propeller ( Patented ) 

Foreign Department 

jr^^Produetion by Licensees In principal torsion countries. 

U. S. LICENSEES — Curti«s Aeroplane & Motor Corporation. 
WORLDS SPUED RECORD — IIM-IibM, Franca! 

WE MAKE A SPECIALTY OF 

Curtiss Airplanes, Motors and Parts 

/on will find that our goods 
are reliable and our prices right. 

G. S. IRELAND, CURTISS FLYING FIELD 
GARDEN CITY, N. Y. 

HANGARS 

and COMPLETE AVIATION FIELDS 
SPALDING CONSTRUCTION COMPANY 

raj EAST 46th ST.. NEW YORK CITY 
CONTRACTORS <t DESIGNING ENGINEERS 

U. K S.\lR A mi“ V sraVICE 8TAT,0,<8 ° r T “* 

THE SUPER RHONE RADIAL ENGINE 

(QUICK TYPE) 

120 H.P. at 1500 R.P.M,, Aircooled 320 pound, 

FULL LINE LE SHONE PARTS. 

p © BOX TIPS**" SMITH 

x 153 HOUSTON. TEXAS 

PARAGON PROPELLERS 

BETTER THAN EVER 
P aragon Engineers, Inc. 

Baltimore, Maryland 

WANTED - LIBERTY- 12 ENGINES 

Used or New — Any Condition 

ADVISE CONDITION, NUMBER YOU HAVE 
AND PRICE 

AUTO ENGINE WORKS, St. Paul, Minn. 

DECATUR AIRCRAFT COMPANY 

DECATUR, ILLS. 

Flying Instruction - Complete Course $250.00 

New and used ships for sale. Full line of 
motor and aircraft parts. Prompt shipment 
Reasonable prices. Satisfaction guaranteed. 
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AIRCRAFT SERVICE DIRECTORY 

CONTINUED 


AIRPLANE SALE 


Aircraft Supply Co., Kedney Whjc, Minneapolis, Minn. 


LIBERTY MOTOR OWNERS 


Special Prices On New Airplane Instruments 

DOUBLE* DuS E° SWITCHES.^ * W°°*'.Vo each 


CLASSIFIED ADVERTISING 


DOPE— Clear 
lb. Altman Pur 

N. Y- 

PILOTS : Largest commercial aviation field in Cleveland or 
vicinity will be ready to fly from by the last of this month 
and has exceptional opportunity for several pilots owning 
their own ships. Please state experience, kind of ship, kind 
of motor and condition. Box 345, AVIATION. 


WANTED: Good pilot 
mission. Willing to do pa 
Main St., Rocky Mt., N. 


Practically 
specifications on 
trade for Waco 
Send full particu 


e $1 ,000. Would consider 
ion or new 0X5 Standard. 
Lyle Hostetter, Frankford, 


FOR SALE: Cameras, Eastman Hawkeyc Aerial, L type, 
4x5 plate, 10 inch focal length, complete with lens, all in 
fitted wooden box with magazines and accessories. Henry K. 
Fort, Widener Bldg., Philadelphia, Pa. 

FOR SALE : Two OX5 Jennies. Ready to fly. Wonderful 
bargains. Instruction free to buyers. B. T. Hammond, Long- 
field, Owosso, Michigan. 


HASKELITE 

Approximately 85% of the plywood used in the Aircraft 
Industry ia HASKELITE. 

HASKELITE MANUFACTURING CORPORATION 
133 WEST WASHINGTON STREET CHICAGO, ILLINOIS 


STANDARDS AND HISSO MOTORS 

with**OXrf*motor. SeOOJlO^to* *1000.0o" 4l 8tS!id 
lor. $1800.0 0 to • ISOO.OO.^Special Slmsdnrd.^l 

t. Landinr sears, wheels, struts, fabric, dope, ti 
SOUTHERN AIRWAYS INC. 


LUDINGTON EXHIBITION COMPANY 

Passenger Flying Spares of All Kinds 

Victor Dailin — Aerial Taxi Service 

Aerial Photography Exhibition Flying 


PHILADELPHIA 


PINE VALLEY, h 


t to establish yourselves 
has more work than they 
rop us a line and tell us 
i, AVIATION. 


FOR SALE : Hispan 
of condition, like new 
Norristown, Pa 

FOR SALE: New light single seater sport plane, flies 
perfectly. For further information write M. E. Culbertson, 
284 Arter Ave. (Oakland), Topeka, Kansas. 

0X5, $175,00; Hall-Scott A7A, $160.00; 28 H.P. 2 Cylinder 
Lawrance air-cooled motors, $75.00. These motors are 
brand new, in original crates. We also have new mid used 
OX5, OXX6, V2 Curtiss, Hall-Scott A5A, Mercedes, llispano, 
C6, K6, Liberty 6, Liberty 12 motors and parts for same. 
>rd Airplane Co., Venice, Calif. 


inteed new 
livery New 


West New York, N. J. 


Warren, 637 Tyler Plan 

Motometer, 15' tubing Fahrenheit dial, $10.00 each ; leather 
helmet, $2.50; Triplex or Resistal goggles, $3.00: goggles 
and helmet, $5.00; 60 lb. oil gauge, $1.75; 25 lh. uir gauge, 
$1.00; air speed indicator, $12.50; Johns-Manvillc Tachometer 
with cable, $15.00; small altimeter, $8.00, large $5.00; Air- 
plane dash compass, $12.50; gas engine priming pump, $1.00; 
Berling magneto, $20.00; Bosch or Dixie starting magneto, 
$12.50; Berkshire magneto, $6.00; Bosch ZH, 6 cylinder 
magneto, $22.00; Le Rhone magneto, $5.00 ; OX5 Zenith car- 
buretor, $12.00; Liberty carburetor, $30.00; OX5 Burd rings, 
15r each; 1 set intake and exhaust gaskets, $1.00; Rajah. 
Bethlehem, AC spark plugs, 25c each ; Champion, 35c, Mossier. 
50c; Jenny tail-skid, $1.50; Laminated motor bed, $3.00 
pair; upholstered cane seats, $3.50; Bristol, Dll. 26 x 1 
wheels, $5.00; 26 x 4 casing, $5.00, 26 x 3, $2.50; OX5 tooth- 
pick propeller, $10.00; Hisso, $35.00; Liberty, $4u.<H>; TM- 
$12.50. Above material guaranteed to be absolutely perfect 
or monev refunded. We carry a large stock of aeroplane 
parts of all kinds. Crawford Airplane Co., Venice, Calif- 
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MONUMENTAL 

jj AIRCRAFT CO. 

Offices 

I 1 Aerodrome 

1030 N. CALVERT ST. jz 

LOGAN FIELD 

BALTIMORE, MD. “ 

MARYLAND 

WAREHOUSE: 

COLLEGE PARK, MD. 


Announcement to all users of aircraft 

We have just completed the purchase and assembly of the most complete line of JN and 
Canuck planes and parts; also OX-5, OXX-6; we also have other motors and parts not 
listed, on which we offer exceptional prices. Ask us for what you want. 

The large volume of our business enables us to offer these to the public at the most 
attractive prices. To demonstrate this see the following extracts from our catalog: 


Shock Absorber (good live 
Set of lending gear struts 

Altimeters 
Spark plugs - 
Cylinder 


Propeller Hub Puller 
Zenith Carburetor 
JN double aileron wings 



Hisso 150 H.P. propellers 
D.H. wheels - 1 

Complete set 20 hose - 


$ 2.00 
*12.00 
*45.00 


$15.00 
$10.00 
$20.00 
*12.00 
$ 4.00 


"THE LEVIATHAN OF THE AIRCRAFT FIELD” 



AVIATION 

gives the greatest value of any aeronautical 
publication — 

52 issues for 

$4 Domestic $6 Foreign 

$5 Canada 

Gardner Publishing Co., Inc. 

225 Fourth Ave. 

New York 




The Plane 

You Have Been Waiting For 



Sworn Performance 


PRICE $3.500.. F.O.B. WICHITA 

THE TRAVEL AIR MFG. CO. 

Wichita, Kansas 




(Then 





Write for our Sales Bulletins 

Johnson Airplane and Supply Co. 


DAYTON 


Aircraft Magazine 
Files For Sale 
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SPEED WITH SAFETY 



IN 1924 THE 

Curtiss Exhibition Company 

Flew over 100,000 Miles 

Carried over 3,500 Passengers 
Trained 52 Student Pilots 

WITHOUT ACCIDENT 

THIS RECORD WAS MADE POSSIBLE BECAUSE OF 

Good Equipment, Competent Personnel, Careful Inspection 

Among our satisfied clients are: 

New York Times, New York Tribune, New York World, New York 
American, New York Evening Graphic, Boston Post, P. & A. Photos, 
International News Reel, United News Pictures, N. E. A. Service, Wide 
World Photos, Pathe News, Fox News, Famous Players, Fairchild Aerial 
Camera Corp., Underwood and Underwood, Hamilton Maxwell, Inc. 

We are offering our 10 hour flying course 
for 1925 at greatly reduced rates. 

Write for Booklet 

Curtiss Exhibition Company 

GARDEN CITY, N. Y., DRAWER B. 
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